Background and Purpose-We investigated whether use of acupuncture within a 3-month poststroke period after hospital discharge is associated with reduced risk of depression. Methods-This cohort study included 16 046 patients aged ≥18 years with an initial hospitalization for stroke during 2000 and 2012 in the claims database of a universal health insurance program. Patients who had received acupuncture therapies within 3 months of discharge were defined as acupuncture users (n=1714). All patients were followed up for incidence of depression until the end of 2013. We assessed the association between use of acupuncture and incidence of depression using Cox proportional hazards models in all subjects and in propensity score-matched samples consisting of 1714 pairs of users and nonusers. Results-During the follow-up period, the incidence of depression per 1000 person-years was 11.1 and 9.7 in users and nonusers, respectively. Neither multivariable-adjusted Cox models (hazard ratio, 1.04; 95% confidence interval, 0.84-1.29) nor the propensity score-matching model (hazard ratio, 1.06; 95% confidence interval, 0.79-1.42) revealed an association between use of acupuncture and incidence of depression. Conclusions-In patients admitted to hospital for stroke, acupuncture therapy within 3 months after discharge was not associated with subsequent incidence of depression. 
P oststroke depression (PSD) is a common mood complication of stroke and associated with quality of life and prognosis after stroke. 1, 2 Evidence of effectiveness of pharmacological therapies for preventing PSD is inconclusive. 3 Acupuncture has become increasingly popular as an alternative and supplementary medical care in the treatment of stroke. Although meta-analyses of clinical trials reported beneficial effects of acupuncture on depression in patients with stroke, these studies focused on depression relief in patients with PSD. [4] [5] [6] Whether acupuncture therapy is associated with prevention of developing PSD remains unclear. We, thus, investigated the association between use of acupuncture and subsequent risk of depression in patients with stroke using a nationally representative database.
Methods
Taiwan's National Health Insurance program is a compulsory insurance providing comprehensive coverage to 99.6% of Taiwan population. We undertook a cohort study using a data subset of the computerized National Health Insurance claims, which contains longitudinal data of a cohort comprising 1 million subjects randomly selected from registry for beneficiaries in 2000. 7 The study cohort consisted of patients aged ≥18 years who had an initial hospitalization for stroke identified using a primary discharge diagnosis of stroke (the International Classification of Diseases, Ninth Revision, Clinical Modification [ICD-9-CM] codes 430-434, 436, and 437) between 2000 and 2012. We required subjects to be eligible for follow-up after a 3-month period after hospital discharge. This period was chosen to be the time window in defining use of acupuncture therapy, as evidence has shown that the level of functional recovery was greatest within 3-month poststroke period in patient receiving rehabilitation treatments. 8 Details of the exclusion criteria are shown in the Figure. All diagnosis codes and medication codes are listed in Table I in the online-only Data Supplement. The study was approved by the institutional review board at the Chang-Gung Memorial Hospital.
Patients who had received any acupuncture therapies in outpatient settings within 3 months of discharge were defined as acupuncture users. All other patients were nonusers. We defined depression using diagnosis codes (ICD-9-CM codes 296, 309, or 311) on at least 2 outpatient claims or at least 1 inpatient claim. Follow-up for incidence of depression started on the date after 3 months of discharge and ended with earliest occurrence of the following events: depression; withdrawal from National Health Insurance; death; or end of 2013.
We compared baseline characteristics of users of acupunctures and nonusers using standardized differences (Methods section and Table II in the online-only Data Supplement). 9 Hazard ratio with 95% confidence intervals for risk of depression were estimated using Cox proportional hazards models controlling for the potential confounding variables (footnotes of the Table) . We also conducted propensity score matching in an attempt to balance confounders between users and nonusers of acupuncture. The hazard ratios with 95% confidence intervals were then estimated using Cox proportional hazard models stratifying on the matched pairs. The proportional hazard assumption was satisfied in all models. Analyses were performed using SAS software, version 9.4 (SAS Institute, Inc).
Results
Of 16 046 subjects who met study inclusion criteria, 1714 subjects (10.7%) were users of acupuncture (Figure) . The mean number of acupuncture treatments during the 3 months after discharge was 13.1 times (median=9 times). The mean age was 62.6 years in users and 66.4 in nonusers of acupuncture. Compared with nonusers, users were more likely to have comorbid hyperlipidemia, previous hospitalizations, and unfavorable clinical characteristics of the hospitalization for stroke, and to have been prescribed for antidepressants during hospitalization and after discharge (Table II in the online-only Data Supplement). Propensity score matching resulted in well-balanced groups of user and nonusers.
During follow-up period, 100 subjects in the acupuncture group and 699 subjects in the nonuser group developed depression (Table) . Use of acupuncture was not associated with risk of developing depression in multivariable-adjusted models (hazard ratio, 1.04; 95% confidence interval, 0.84-1.29). The model performed in the matched pairs created using propensity score revealed similar results (hazard ratio, 1.06; 95% confidence interval, 0.79-1.42). In the analyses stratified by type of stroke, age, and sex, we also observed no association between use of acupuncture and risk of depression (Table III in the online-only Data Supplement).
Discussion
In this population-based cohort study consisting of patients admitted to hospital for a first stroke, we did not observe an association between acupuncture therapy within 3 months after discharge and subsequent incidence of depression. Some potential explanations may account for the negative findings. First, evidence has shown that acupuncture therapy interacted with motor function impairment on the efficacy in treating PSD. 10 The treatment effect was more pronounced in patients with less motor function impairment. The effect of acupuncture in our study could be obscure if the interaction effect does exist. Second, different from previous clinical trials, which reported symptoms relief in patients with PSD, 4,10-12 we focused on incidence of depression after stroke. Acupuncture therapy might be effective for alleviating depressive symptoms 13 but less useful in prevention of depression development.
There are limitations to this study. First, potential confounding factors such as stroke severity and disability are not available in claims data. To reduce the residual confounding, we included variables demonstrated to be predictive features of stroke severity in data analysis (Methods in the online-only Data Supplement). Second, disease misclassification may occur because we relied on diagnosis codes, which are not yet validated, to identity patients with depression. In a sensitivity analysis in a study assessing rehabilitation and PSD risk using National Health Insurance claims, the authors calculated the proportion of PSD patients diagnosed by psychiatrists. 14 The proportion differed between subjects who did and did not receive rehabilitation (86.7% and 68.4%, respectively). *Per 1000 person-years. †Model was adjusted for age, sex, diabetes mellitus, hypertension, hyperlipidemia, peripheral arterial disease, coronary heart disease, length of hospital stay, intubation procedure, number of outpatient visits, number of hospital admissions, rehabilitation within 3 mo after discharge, use of antithrombotic agents 3 mo before and after hospitalization for stroke, use of antipsychotics or mood stabilizers 3 mo before and after hospitalization for stroke, and use of antidepressants before hospitalization and within 3 mo after discharge.
In our analysis, differential misclassification of depression might also occur if, for example, the diagnosis tends to be not coded for patients who seek acupuncture therapy for their PSD, resulting in overestimation of the true effect. However, the bias is less relevant in our study, which showed null findings. Third, other major events such as myocardial infarction after stroke and recurrent stroke might be coded instead of depression if the symptoms of depression are minor requiring no treatment. The nondifferential misclassification could result in bias toward the null. Last, claims data do not cover information for subjects who do not seek care, and depression is often under-reported in claims data. Results of this study, thus, may apply only to patients who have more severe depression requiring medical care and treatments. Further studies are needed to clarify the effect of acupuncture on mild depression. 
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